Abstract of Korean Patent Laid-Open No. 2000-2933 
(Laid-open date: January 15, 2000) 

There is disclosed a method for manufacturing a sintered ceramic composite 
5 implant material. One aspect of the present invention is to coat an alumina 
precursor on the surface of zirconia powder by using the electrostatic attractive 
force between the alumina precursor and the zirconia powder, the surface of 
which are differently charged in a proper pH of aqueous solution. The resulted 
material is dried and calcinated to produce the alumina precursor coated zirconia 
10 powder, which is mixed with apatite powder. The mixture is sintered to obtain the 
composite which consists of the apatite base, the secondary phase of zirconia as 
a reinforcing material, and the alumina barrier layer to suppress the boundary 
reaction between the base and the secondary phase. 
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^Bfll 0l*]g Aiiej^ ^SMKsintered ceramic composite implant material) ^Si JH 

AI8Q S ttB2l g) ^¥0IU 3 ^x-ll (alumina precursor) ^ XI ^3L| O'Kzi rcon i a) ^ik v ft 4 s 

somqh -Ah A |^ pHOil 2J6H £M S^OIU S^xll ^ XI =3L|0|- SB2| S30II CH2£li= S3 

3S*2| §2^1^ 2J^e 0IS6KH X\=^L\0\9\ g» S3 Oil 8*¥OIU S^HIB 3§§[D. 3gi 

13}i§ 2i §J 8^»0| S30I &*0IU E^SPI- 3g@ X|^3L|CH 9ttS ISefa. 3§£J X|s 
3L|0[ gBS OH&QOIM ^^31 ^HS^Oj iiil S«»CK 4r^8 r 0j OH&BO|e 31X1 & 

Hf asfXH^ A^gEJ^ X|S3UO> ^ #21 XI=3L|0> 2»^g 3ii6r01 £>0| 2»#j» J\X\ 

&?}2\ JIB *}mm &¥OIU S^il 5^5^ ^UxflM IS^Cf. 



£5 

£&2I ?}&§! 

£ 1B X|S3U0Kzirconia) B^OIU »l (alumina precursor)^ pHOfl (Di HI a 2 

fl(Zeta potential)! 5|^2£ UEILflfe 3SDH(graph)OICI . 

£ 2£r 6 r 4i ^Oil a«S &¥DIU S^XIIS 3g (coat ing)S X| = 3U 0\ SBS UEfLJib ¥i 
2X^ §1013 Af^lOICK 

£ 3B 4^ ^B»2I ^^6H( phase decomposition ) §£S ^H^^^S UEUJIte 
3EHH(graph)0|Ch 

£ 4*= S &S2| *J AIQII01I df = ^ ±3 31313 M^M 2>H^3°^ UEILH^ I3EHSOI 

a. 

5E 5fe S 8*89 ^Aj Oil Oil Hf ^3 s« fit SI 21 S Al & ^Ah 3Xi ^OIS A^OIQ. 

£ 6g ^ *S2| tfAIOIIOII CLf^ur ^Bfl|2| y|5H^ S EE ^1 Oil 2| §h U&Uib ^A r 

mx\ eoia MSOIP. 

wtsoi ^sikr gt o mow m?Hyim 

a l h S8 Ail ^gxIKceramic compos i te) Oil 2!^S, ^61 axil Ol^g A)|^°! ^§ ^ 

tfxll (sintered ceramic composite implant material)^ 3 HIS Saoil Bff 20IP. 

Pi ini rnxll8^ IHS ^Oil^ 4UXII Ol^g Alias, 1 XH^fceramic implant material)^^ 91 
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O Ol^g AIIBFQJ XH^ = Xl Oh IftHM CHflltt 4- 0WEf0|^(apat i te) 

-oi ^ ^ofso ofEfEioi^b ^ ee^ hh mi\ as wa ss^b ee^ »sjsi 

o A p B uii= ass »as se& . axii lhmi oi^h aai ^sh an 
^o 5 |xi &n x>s^i3:ni aws^ axii cisf^ si aai xi un mm^ »a 

X4 SID. Oiae OH&QOieg cHH^e! OilSfe 4*#» 0WE}0|M(hydroxyapatite)3|- UEI SI 

a. 

nau ^^i ommoiM §8 3i 311*1 as a mm eia eoi ^ch^o^ esoi 

EE#£IH SIO* ^ 3 1 311*! M^OI SS*& BgOl £S£IH MCI. CDdhAH, 3^ih $ss j\y\ 

*a asE ^01 fi^£|XI ¥«0||e! AISBIQ 2iO. OTJdh/d , m £°!M(hip joint) M^f SS feB 31 

Jl* 1 a 5= EE^ ^ El- jll ei^OI fi^Sfe ^Xll S^^e XH£^ AISSPI ?i §H AH ^ XH^2J 

aa. ^. asm ^§ Ahsww 3i3ii*< ^ »ai eia ssi §3^1- s^sin sia. 

Oia» IHS s*»»2l OllSfe gJM2!M(metal implant) S3 Oil OHUEIOI^ MM 3 

9(coating)8tfe »H0I SAP. ^. 313113 M£B 3* ¥^0| ailSKQ OHUEK>|ess 

axii m&m ssahs^ aaiatt »Boia. nam, oiae as^ ^ ^msim^ o^eioim 

#21 31311^ SE^ ^3 xhOI^F ^J8h« Oia 3fXl SI Of 01 Er^H HQ. 



b ttsoi oi¥nx r 3iir*i a sit axii mm sxishm 3i3ii3 e&AiiJ ^ 

oi^ O^EfEfOIMS Olgaf^r axil 0|^g Aild^ ^t, h Xfl XII 5 ^1 XIISSffeQI £LD. 



Ah^|oj jjj^ig eas^l «ff B tt«2| ^ ^S^. ^¥0IU ^ XIM^UOh 

e ^sohchi ^a|a|^ ^^^(suspension)M ^^6^01 ^Ol XI^3U0h SB! ^¥0IU S^^l^ 3§ 

2i2 ^H^ge 25 * 6^6^ ^¥01 U ^^PX^M 3§9 X|^3L|0h 

- si^shcf 2|o[b B^ll^ ^>0| ^^oh (suspension)^ pHOil CfdF ^Ol ^^DIU 51^X11 ^ XI 

e 3 l|0[ si h OI AH £c. Cf^ ^s^l 26h^ □2£]CH &^0IU 2^^Ph ^Ol XI = 3L|0f MB 

oj ncMoji §2^1^ 2J^o^ ^H£jCH ^SSa. S^DIU S^XIIfe DIs OI^^^^AhOIHM 3^ 
U^SCf £J\ XI = 3U0^ Stfi OUI*EfOIM M§[6h01 ^itMM g^e[CL ^ 

serei ^asfoi on^aoiM uixi&oii m^mw atixH^ Ahscife xi^^uoh 2xt& ^ ^>oi »s 

3 U Oh 2Xf^M 3S»0I ^^1 2»«a ^>OI 3110 H Jil SjJIIWfe »*0IUS Ol^OiXI^ 

§u § ^uishte m<g&a. a^aiufe ^3i ^et xii oil 3 ¥ni% mxi 50^ui%^ 

312, £}3| XI s^LIO^ «3| ^efllOII 3¥EI% LHXI 50¥EI%^ S^SP. 

g ttsoii iifsa, a^i a»a §1 sxisfoi iiivm m&m e^Ai^ 4^ ai= ohEhEioi^s 01 

§6ib axil Ol^g Ail ^i^xlie iei 4^ 2iP. 

OI8h ESi »£8h0| B AIAIOIIB 6TAII8I tfS»Ch B »B2| ^AlOjlM 

^ OldH 3^AI SEH^ ^ 91^0\ , B a a h S2| ^¥|3h Of EH Oil AH ^^6^ ^AlOlim^ 21 oW f[ 

§£|OiXI^ 6H^£JCHX4AH^ 21 BO. B ^AIOHM^ SS3II0IIAH S^^o] XI^M 3^ X f 

011311 B ° s ^i MCI ^2 6^1 ggSPI ^ 6H AH XI|g£|OiXI^ 50IP-. 

B ^S^j ^AlOilOII CE>s^ ah^I Ol^ig Ail 2.^ ^t^xll^ D\ XI 6Kmat r i x phase) OhEhEfOlM 

s oig£cK of^EfoiM^ 1 enf ^oi g^oia. 



Ca sub 10 (PO sub4 ) sub6 Z subm 

ichi ah zfe oh, co 3 , f, ci se^ n mm mm eioiehcK nam, §jx^s 

^, Oil ^01, 1 2 §1 SIQI^DK OIIM mO\ , ^&s± 0^E^E^0|MS| Ca 10 (P0 4 ) 6 (0H) 2 ^ 

§'4, oi a ' oi en oun-Q-oiM mm omfEfoi^^ ^ai moii oi^g s?oii &mm 
3ixi s^oi ^ ^^ni- xi^^a§ §tre ?ss 4- axii xiun sia. 

coeiAi oim s aaa ^Aioiit ^^a- oi-ei-eioimm oieai^ s^s oiis soi ^s^cl n 

yU s S"S^ 4,Ahs[ OUttEFOIMBBf OHIBI Of El- E^OI^ (carbonate apatite) EE^ Mlf OHB-Ef 

Ol^(fl^oroapatite) §a OHUEI-OI §L M^, 3 EEb n ±M SOil 2|6H AH _0fE|-E|0IM 

g 4 1 ii , ^ , OhEfEfOlM E 1 ?^ (apat i te precursor) §1 Olgof^ it^gJ-QK 

A^sh ttt£f OI-EfEfOlMfe 3|3j]^i Ma. OUtiOI. Ef-EI EE^ 3| 311^1 ^£3f ^|^6f0i 

H ^gOI Xll&an 91Q WtBiM , B SSSI ^AIOIIOIIAH^ 0 r EfE}0IM 31X1^011 a»IH §H| <*&g 6f 
fc 2»« (secondary phase)S g^mCA &D\ D\m m&9\ §3fM ?H»C1. 

gs^og aaxH» ois» ^saia hi^chi^ x 3^xi Hie Ateroi fi^an aa. onaa. 
aaxHsi as 311 3ixi^sa ^^o^oiot sja, aia ^eoi ^xnaoio^ mo. se« 3112 

a£3f ^^mOIOI: ^4^^ 31311^ 4^ SIO. CH^OI, 311^^ ^ 0 |3f ^QtOt ^ 

ssi s§ oi^oii ^ty£i^ azf EfgoiiAH Bfii ^ xii m ^ sack aaiu. an oi^g xh^ ^oii^ a 

aXH^I axil a!fif^0l B3il fl^aCK 

01 Oil Hfdf B ^S^i ^ m xW ^ 2xl& (secondary phase)^^^ XI s^UOKpart ial ly 

stabilized zro 2 )s's3fmn ao. xissuojte axii mm® ii§ u&i aas ^. am oil « 
niw QJ091X1 p tt ^ 3 A hxii^ Aa^ii xhs^ Assail aa. naiu. &oi oi-ei-eioi m , oil 
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a en 4= a a ohdeioims- eesoi ^s§ raoiife 4*a*§* 3iis y§§ 4*31 4^a ohiiejoim 
21 g&AiiJ 4= sta. 

Oil 2 CD 4^11 0)3)6)01^011 X| = 2L|0)g 2Xf^°? Bfc §3)§* 3^0)1 i*Efer □)§* XI=3U 
nisi » a0 l CH^f 10 ¥3I%2! 3° Dt^f 150MPaOIIAI £IH i^£l UEILHIQ SID. SES XI=3L|0)2| gf 
0 1 BTftt 3¥0llfe £81 a 315)12! §4*01 l*4:8)fe: SSfS if 4- 210*. 4*31 0H»EfO|s fe ±a Eg 
on V ^(tetracalciun ph08phate:Ca a (PQ.) 2 )SS aoil 4* HO. 4*31 B-4*9Ja li§ ±2 

===E3i 3*3121 sipjoi m 4 sic*. " . 4,01 p-<y°ja ^g££2i aoioiiAH »4ssn= 

¥aM2J 9A|OKCaO)fe II =3U0^(zi rconia phase)* 9J3S)A|5|i= 8)01 4:2 ^Ei 

4*Q)2si°S E2.I 311 &Q- . 01 Oil »£). £2 ^§*X1I. ^. 0)3)E)0I S-XI = 3L| 01 ±2 5? t* XII 2) 9E2) § 
3)fe a 2? S 311 9Ch 

0| » a§ ¥ y§(side react ion) 21 g*43s an»3| ?I6HAH 4*31 XIS3U0J 2x:)4*« §^§2 
s ova 0 | U A(2 E°J^C) = 4131 XI=3LI0|- 2x)4*2| 501 9¥QIL) S^S(alumina barrier 
laver) §°l 3§8)01 4:2 B*SOI 4^il [EH 0)E)E*OIM 31X14*3) XI = 2L|0) 2x)4*2*2| 3)IS ill 
o^gtQ. a^| ov ¥D|Ufe xi=3L|0)OII HISH 4:2 Eg 4=aS) 0)3)E)0IMS p-£*2Ja |gog a0 | 
A|3|fe SiToi sfooi g££|fe ^iJfl|2| EI2I °J4J§ gSAOIfe ^§S S* 4= SIP. 

012) 2S i*¥0IUfe 4§*X1I0H CHSf 3¥3l%(volume %) LHXI 50¥EI%S dUfSjoh 
3)1*= CH^r 20 ¥31% LH XI 50 ¥31% §E §}3)@C). 01 OU 01811 4*31 XI=3L|0)te: 4*3| a*etX||OII CD Bf 3 
¥ffl%(volume %) LflXI 50¥EI%£ S3)SD. b)^*l8)3)lfe CH^f 10 ¥Hft LHXI 20 ¥HI% §E SPISC*. 

4* si* b)2) 92 g &S2| ^ Al OtIS » = 49X11 0|i|g A)l£)°l ^t*X1l§ *IIS8)fe gl^I M 

SthCh 

SX). S &S2I ^A| Oil 0)1 a> = fe 49x11 Ol^Jg All a) £2 §l§*x-l|g HI53)3| SI6HA) XI = 3L| 
0) "1*8 ^dl^D 3£I2 XI = 2L|0) g90|| 31 (coat ing)S 9¥0IU a =? xll ( a I urn i na precursor) 

m ibied" s?oiu a? ait ota 3m s^ois »b«oiiai ^ois ^ asu. s erssi ^goiioii 

A)fe~9¥Dls 0|4:HS^A)0|E(aluniinum isopropoxide:AI [0CH(CH 3 ) 2 ] 3 )« 3)4= S6HAI31 gfeQ. 6*31 
3)4= ^6H EES Oil CHat 80°C §£2| SE SxH£|« 4>S&Ch 0|£) 901 ^0)£! S^DIU 

xll. 0II21CH aSIIDtOIM(boehmite)fe 4f3l *?&x1l« ^^8)fe S9iO)l a^DIUS SOI@a. 

mj\ o^DIU 3^X1121 4f3l X|S2L|0) S^S 4=§9!J01I &^A|?1 esf5!<(suspension) £S Pi 

^o) 4*31 s^diu a^xiia 4,01 xisauo) ?i ssoii ssAma. 4,01 oian p h« lie> 

U)fe OH^S 01 § a 4= SID. 4131 S^^2) pHCHI C0£1 4*31 2*¥0IU 2^x11 SEfe 4*31 XI s 

3U0) S^OIIfe CIS SB S8)3) CHS^D. 

E 1S »S3L|0) S3* 21 Sf¥OIU 51^x112) pHOtl DJS 331 El- &%m 3H^f^!2^ UEIUIfe ZIBH 
H(graph)OID. 

? j|»og a^si- ma ^01 01 SH 3)XI pHB 3)Xlfe S#4=0I| i*¥OIU S^Xfl S! X|S3L|0) 
vtt8 S ^A|31 xilE* a¥)(Zeta-poter.tial)B ^§t! 93*» E 10)1 AH UEItDD. E 10)1 EAI9 ti\& 
901 01 7 5 pH 01 6*011 A) 9¥0IU 3^x11 g XI =3 LI 01 §S*S AH^ DS ¥S2| fie 28IS CHS 
@C1 « a oil 0) 01 M ^2) S¥OIU 3^X1121 HHOIIAIfe (+) 28)3) CHSSIl. XI=3U0I «B2| s 

«oufc ( : ) as)3) aaaQ. 0121 901 3 saoi ¥s°i as ast^ cuaaHs §a3i2)oj oj 
»oi *4i@Q 4*31 aa3i» ei^oii sish/h xi=3lio) sa*2i hschi 9¥qiu a^xipi ae*st3)i a 

3 oToil CC1£)' 4*31 XI = 3L|0) SB 21 59S 4*31 i*¥OIU a^xllCHI 218HAH 3§£|3)| @C). H£| 
^' sgst o, X | s XI^SUOI S9 01 X|S3L|0) SB* Efe 9¥0|U a^xll □ S*¥DIU ajPxIISI 
?|L°§^|£joj' y^24())| 2| SUA) A)S 1101X13)1 @D. D>£|AH . 4*3|§h b)£) 901 A) S CIS ¥S2| H 
B "a 8)31 CHS1 4= 2*fe pH 8 SI 21 Sf^LHOIIAH 4*31 &¥OIU a^fll SI 4*31 XI^SLIO) S»S S 
Sa r E13)l @C). 

E 2fe 3)± ^011 *§3 9¥0|L) a^XllS 3ga X|S3L|0) Sil UEILHfe ¥3) aX) SOI 

§ A)aoia. 

^ipog y|£) 901 gOia 9¥0IU a^xllOll 2) SHAH 3IS XI=3L|0) Si, g. 

=ja ¥ g|i >lSAigJL) CISOO CH^f 500*C §E2) SE 52 0)1 A) 8)±§jO. E 20)1 EAIS b)£) 901 

8)°a~3 ei xiksuo) S92i asoti 9¥oiu a? xii, oiiacH ^5110)01^5) g^Ah( fiber 

Dhase) o S°ae*a0l »□ ta£)A). 4*31 XI=2U0) SB2I B3i 4*31 9¥0IU a^xii3) m 3 JW3 
SSs - ^ 4 9iO. E5*. XI^SLIO) ««2| SAHSE S¥8)0) gfSt* 3D 4* EDM OI¥H Slii 8* 

4*^e* d)a 901 gfoia SUB xi = slio) sit onuaoiM ss. otiau o)e)eioie 

sssQjTH Siliic) g XIS3LI0) SB? a 4-a2* 0)E)E*0|e gi*S aSt*(premixing)8)H, s 
S OHsl 8)01 aaf' 24 AI2I §E1 S9il(ball milling)8)fe »B2S SBBD. 01*011. 
asjgg asSIIl X1I3)S SS 4-88)01 §&i§ SSffO. QSOII. 4*^e* H)a S§ §tii 
SE(mold) Otl^CH 9§t* §4*§ 3)Xlfe ^S gE(graphi te mold) gOII 0)=^ 3)^(Ar gas) S 

3) 9£ MS41 3)^ SA3I0IIAI CHBf 20MPa §E£ 3)E*8)CH aja» 1250°C §E2| g£? 1AI2J- § 

E g. » Hai4*(hot pressing) 9§& S4*S 3)Xlfe ±2 MlfxIIB S41S*a. 

01(D) S*¥OIUfe 4*31 ^IfxIIOII CHBf 3¥m%(volume %) LH XI 50¥ttl%S §3)aL). d)^2| 8)3)1 
CH^ 20 ¥31% LHXI 50 ¥31% §E S3)aQ. 01 OH CH 6H 4*31 XI=3L|0)fe 4*31 40X1011 CHBf 
3¥ni%(volume %) UIXI 50¥EI%S S3)&a. tiH*S!S)3)lfe 10 ¥31% LHXI 20 ¥31% §E §3)& 

Q. 

E 3 LHXI E 6S e i§3 AIAIOIIOII 2| K 49X11 Ol^g A||£)°! ±M ^IJxIia S3)S *SgS)3| 



S^^oi 10-0294008 



9\oUM UH^H^ EAlel ££S0ICK 

£ 38 ^a ^B»2| §£M 3Ha*=|oS UEUJfc 3£HH(graph)0| Zi . 

=?X\m2.^., B BT92I tfAl Oil Oil 2J§j- ^BfllSI X|s 3 L|O r 2»«3 3IXI#j»2| 5fl E! 

§£S S^6PI ?loHAH £S *8taSI 3|XI4*2| &C8H ^§6rSCr. Aia(A)te OHIfEfOI 

£3 SI 8 UEfLHU. A|@(B)b ^±±m OrErEIOI^Oil 2»4[2§ XI = 3U0h8 10 ^E|% §3|- 

§i £ssi> ueilhu. aib(c)^ 4=#s ohi^oimoii sodium 20 ¥ei% §se ±mx\\m uei 
yia. Aia(D)^ e at a si gAioiioii eh^^ ±2 ^ia^ 4^ si OrEi-eoiMoti 20 ^ni%°i ^fom 
» 10 ^m%°j xi^uor:^ ^axia UEfya. okeh. a^oiufe xi ^^lio^ a3i 3 
nam 2ia. Aia(E)^ Ai^(D)2f^ ^ai e^si Ornmoi^on 20 ¥ei%°j i^mu §j 10 

¥ni%2i xis^uop^ §3r@ ^ssis uauio. 

£ 301IAH £Al£l^ HOI, S ^S2| ^AIOIIM ETf^^ AIH(D)2| 3 ¥011 AH a^6H A| 

B(E)OII d|6H 3|X|^2] #S8H 3JI ^ii 8* 4^ 2i«. 01^ X| eaU0r2#6Jj» 3|X|#B! OUtt 

EIOI e^oj j| Q o^QILf- §«#OI SCSI'S ^ h 4= 910. 

£ 4^ s bssi ^aioiioii njsfe 4: a sissisi m&m jw^™&^ ueilh^ namoi 

^P2£, s ttasj ^ai on oil 9i m ^a mmx]\°\ mmm^iQ. ai^(f)^ 

m om&o\m.&2\ ±mx\\m ueilhh, ais(g)^ onuEfoiMoii 2»&£ S xi^^uors cn^ 3 

¥E|% §3 r 5r:2 X|=3L|0f2| See S^SSI S^OIUS CH^ 3 ¥n|% § £ ^ 

a SIS UEILHH, A|^(H)b OHIfBOIMOII 2»^£S XI^3L|O r « CH^f 10 ¥E|% §3r6 r :H 

XI S3L|0 r 2| 501 3§6fe S^S2| oks 0 j US QH^t 20 ¥E|% g^Sh £aSI8 UEfUiin. A| 

^( I ) = 4^ si OWEIOIMOil 2xt&^^ XI^2L|O r M CH^f 15 ¥HI% g3f-6rll XI ^3L|0FH| n 2 

m 3§6fb gsiaai s^aius aisf 15 ¥m% g^hth ^^x-iis u&mn, ai^(j)^ 01 

EFEIOI^OII 2X^^^ XI^^UO^M 15 ¥HI% XI ^^UO^ 5 0i 3§6fb §«e 

21 ^¥oium ai^r 30 ¥m% g^h^i- ^^x-ue UEfya. m\m w& ai^m(f-j)°i ^i^i^ 

£ 4011 £A|8 bFSI- ^01 ^ &SS| AIAIOIIOII CF^^ AI^(G) LHXI A|^(J)fe =^{^m OFE^OIM 
°>2| ^312! A|^(F)0|| b| 6H 9 1 311 2! S H^Hj oi^^ UEfLHIQ SO. OUSOI. A|^(J)oj g 

t/2 

^Ollfe sICH 5 1 311 ^! aEfe CHSf 300MPaS UEHJtS Of^r 3MPa • m 21 NM 2J£s UEH4I3 SI 

p. 01 a e safe aih(g)om hish 3hh ^ijji^ s^b ?et 4= siii sioiep. se 

1/2 

m, m&^2i ^xw s^^ie xh^oii q^si^ ^ix-i ami 2i^ei 2MPa-m m gmm^ 

£ 5^ S ^ k S2J ^A| Oil Oil tth^^ ^ ^BX1I°I EFBSM £A|&[ ^Aj- 2 Xh ^0|^ A^OIQ. 

^Xll^|o^ ( £ 5 ^ & tt9 o| ^AIOIIOII tthdf XII ^3 ^BXIISI I&3ISK)I 3 BB, ^, El-B 

Si ^Ah 2X1- ^D|§25 ^HfOia. £ 5011 £A|£! bf£f ^01 E^EI^f 81 31 (grain boundary )S 

[Ir£r ^CH^S ^ 4^ S^P. 5E§h, ^2x11 LH CHI Dl All ^ISOI ^XI6I mOi^m ^ ^ 2iCL ^oh^o^ ^ 
&m OrEh&Ol^^o] ^afll^l- E r EJ(transgranular fracture) gf^S UEf^Oil til 6H £ 5011 £A|Q 

Of2r SOI 8J3I EfEj intergranular fracture)^ a S Oil ttrBr £ 4011 £A|Q d r 2f «g 5131^ S 

e^rS ^eii? 4- aa. 

£68 2 ^S2| ^A| Oil Oil Wt^t: ±M mmX]\9\ U\?\± §£31 Oil °J§1 UEfUl^ ^ai- 

SXF ^DIS ArSIOia. 

£ 60ij £A|9 d r 2f ^01 £ ^§21 ^A| Oil Oil df^^ ^ S mmX\\2\ HS01I 10kg£| 

sfe^^ bi3i^ s£3is m ^Ef^ m eh, ?I3I3 as a efei oj^oi b^ii §^§i veitt 

4^ 2m. 0|^ £ 60ilAi ^^|^ jHOi& B^l ej SS(chippjng)0| UErUXI SIMOII 2J3HAH S 

saaa. 

bh£r a a- §2s?a a^oiu s^#oi xis^uota onsaoisaai »a 

^Ef^o^ ^ XIISS 8* 4^ 2iCf. 0| Oil CD-Sr, Xl^^UOr^r ^SfXH^MI 01 gg- 4^ EEeh, 

4oi a h ¥oiu §8 &x\\ mm& §^oih^ ±m ^mx\\9] zim&m mwmxi a^a. ch^oi, & 

31 y r 2r ^ ^ h S2| ^AIOIIOII 2|§h ^^X-llfe EFE1 21 & ^ 31^1^1 ^£ S ErEJ 2]^g 

sa, bra as £ 3 ai e 4011 eai^ bra aoi zim&m xHSHmxi 

^ S£ iy ErEI 2i^M e^rAI^I^I ?loHAHfe 4-^sf OrEfEjOl ^ Q]| 3 «EI% LHXI 50^E|% 

^¥DIU §a QH^r 3 ¥E|% LHXI 50¥EI%2| X|S3L|0r^r ^D\m ^ 2IhI ^ 4- dr^^6^|^ CH 

<~ k 20 ¥EI% LHXI 50 ^E|% §£2J ^^D|L r i! CH^T 10¥EI% LHXI 20^E|%°| X|^3L|0P^ 0\W& 

OIMOII mji&o. 

0!^, ^ SSf ^^l^o] ^AIOHS eSHAH ^A||6I ^S6fS2U, ^ ^§8 0| OH ^§£|XI S 
^2. ^ ^S2| 3|^5j A r ^ LH Oil AH g M0t2J S^2j XI &J S XrOil °I6H 3 ^SOIU JH^OI J\^~m 

oi s^e^a. 



^ &S0]| , aslXH^ ^¥DIU §«§25 Xls^LIOr 2xh^0| O r ErE|0|M 

PIXI^OII §3r& ^^1 0I^§ AilBr^ ^STXIIB aiStt 4^ fld-:. 4^1 ^ ^&X-||fe ^Xil M&S 

^^i a^niL^ QJ Xls^LIO^e ^9^^^M^ ^X-ll Q^&m &X\m 4^ 2iCL 01 £f mm 3|5|| 



s^oM 0-0294008 

™ aE w ^ a oi£» jisi^ e^^i my\m ^as 4= aa. ch^oi, g§ sgoii xis 

3LI0I- 2»^a OhHhEfOIS 2|X|#Z>2| SIS H[§i S*¥0IU 2»#Q£ gJXItt 4> HCf. OICHI CLfdK 3>| 

xi#a aamag &m sis &§oi ^Baw saw si^et s^oii ti^2i oiss ^ a 
a. 



f577 ^"P^ 

s^a 1 

o^ mm ssoii b^oiu s^xii* 3H6fb bsi; 

£Sfe E+SI; 

ao| 3i§ XI ^3 L| 01- OH^EIOI^ ^1^01 ggSffe BSI; ^ 

a 0 | S |f§f ^^moi ommoiM 31x1 imxH^ M§g^ xi^uot sy &d\ xi 

a 3L |Of 2»^§ 311^01 £PI 2xf^Hf 31X1^2*21 SIS ^§1 ^^16^ ^¥0!U ^§1 S 

s^a- 2 

BI1»0II 2JCH AH , £PI 81*01 U S^fllfe 

ofs D]fe oi^n S =AfoiH°i ^aansva saafe as ^sss shfe gxii oi^g m\&^ 
±m mmm is as. 

S?S 3 

S1 1 SOII SiCHAH, S3I X|S3L|0lfe 

Af 5 | ^tfnioii 3 «m% LHXI 50¥HI%S S^EIte 5i ^S2S 615= a XII OI<^g Alldl&! 4:2 
a^BMI HIS affl. 

flUSOfl SI 01 AH. S3I S^OIUfe 



feOI XII Oil 3¥EI% LHXI 50¥HI%£ 

e a his aa. 



I3f£lfc 338 ^S°S 8li= £Bfll OI^'S A-liaiei ±^ = 
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OH 
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0 - 



-50 - 
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pH 
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